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A 6RATXNG DESI^ 



Field of the Invention 

The present invention relates broadly to a grating 
5 structure, method of writing the grating structure and 

devices incorporating such gratings . The present invention 
will be described herein with reference to grating 
structures for non-linear group delay dispersion 
compensation. However, it will be appreciated that the 
10 invention does have broader applications, such as for 
engineering of phase response of a fibre Bragg grating 
device . 

Background of the Invention 



15 waveguides for example as filters or as compensators for 
linear group delay dispersion. 

In many systems non- linear group delay dispersion, 
i.e. second and higher order group delay dispersion, plays 
a significant role. Therefore, it is desirable that a 
20 compensator structure be provided that can compensate for 
non-linear group delay dispersion in such systems. 
Summary of the Invention 

The present invention provides an optical device 
incorporating a sampled grating structure having a chirped 
25 sampling period. 

The optical waveguide may be in the form of an optical 
fibre . 

Alternatively, the optical waveguide may be in the 
foarm of a planar waveguide. 

30 The present invention may alternatively be defined as 

a method of producing a grating structure in a 
photosensitive optical waveguide, the method comprising the 
step of irradiating the device with UV light at an 
intensity sufficient to induce refractive index variations 

35 in the waveguide in a. manner to produce a sampled grating 



Grating structures are widely used in optical 



SUBSTITUTE SHEET (RULE 26) (RO/AU) 



, wo 01/22126 PCT/AUOO/01151 

- 2 - 

structure, and wherein the radiation is controlled in a 
manner to effect chirping of the sampling period. 

The method may further comprise a step of applying an 
apodisation function during the UV- inducing of the 
5 refractive index variations to produce a smooth grating 
profile. This can help to avoid ripples. 

The photosensitive optical waveguide may comprise an 
optical fibre or a planar optical waveguide. 

The invention further provides an optical waveguide 
10 incorporating a sampled grating structure a having chirped 
sampling period. 

The invention may alternatively be defined as a method 
of compensating for group delay dispersion in an optical 
signal, comprising transmitting the optical signal through 
15 a sampled grating structure having a chirped sampling 
period. 

The invention may alternatively be defined as 
providing a group delay dispersion compensator device 
comprising a sampled grating structure a having chirped 
20 sampling period. 

Having made this invention, it has been recognised 
that a method of producing a zero dispersion WDM channel 
can be provided, the method comprising the steps of: 

filtering a narrow band optical signal from an 
25 input broad band optical signal using a square 

reflection band filter; 

using a sampled grating structure having a 
chirped sampling period to compensate for 
dispersion of the narrow band optical signal in 
30 the reflection band filter. 

It is noted here that the terms ^"narrow band* and 
"^broad band" are not intended to be limited to a particular 
range, but rather to indicate the relative breadth of one 
when compared with the other. 
35 Further, the present invention provides a device for 

producing a zero dispersion WDM channel, the device 
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The Claims Defining the Invention are as Follows: 

1. An optical device incorporating a sampled grating 

structure having a chirped sampling period. 
2 . An optical waveguide incorporating a sampled grating 
5 structure a having chirped sampling period. 

3 . A group delay dispersion compensator device comprising 
a sampled grating structure having a chirped sampling 
period. 

4. A device for producing a zero dispersion WDM channel, 
10 the device comprising a square reflection band filter 

for filtering a narrow band optical signal from an 
input broad band optical signal, and following the 
optical filter, a sampled grating structure having a 
chirped sampling period for compensating for 
15 dispersion of the narrow band optical signal in the 

square reflection band filter. 

5. A device in accordance with claim 4, comprising a 
circulator having a plurality of ports, the square 
reflection band filter being located at one of the 

20 ports for filtering the square amplitude narrow band 

optical signal from the input broad band optical 
signal entering the circulator at an input port, and 
the sampled grating structure being located at another 
port of the circulator to compensate for dispersion in 

25 the square band filter, the circulator further 

comprising an output port for output ting the 
dispersion- compensated narrow band optical signal. 

6 . A method of producing a grating structure in a 
photosensitive optical waveguide, the method 

30 comprising the step of irradiating the device with UV 

light at an intensity sufficient to induce refractive 
index variations in the waveguide in a manner to 
produce a sampled grating structure, and wherein the 
radiation is controlled in a manner to effect chirping 

35 of the sampling period. 
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7 . A method of compensating for group delay dispersion in 
an optical signal, comprising utilising a sampled 
grating structure having a chirped sampling period- 

8. A method of producing a zero dispersion WDM channel, 
5 the method comprising: 

filtering a narrow band optical signal from an 
input broad band optical signal using a square 
reflection band filters- 
using a sampled grating structure having a 
10 chirped sampling period to compensate for 

dispersion of the narrow band optical signal in 
the reflection bsuid filter. 
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page 


2, received on 5 December 2001 with the letter of 5 December 2001 


the claims, 


pages 


, as originally filed. 




pages 


5 as amended (together with any statement) under Article 1 9, 




page 


8, received on 23 October 2001 with the letter of 17 October 2001 




page 


9, received on 5 December 2001 with the letter of 5 December 2001 


the drawings, 


pages 


1-14, as originally filed. 




pages 


, filed with the demand. 




pages 


, received on with the letter of 



filed with the demand 
received on with the letter of 



I I the sequence listing part of the description: 

pages , as originally filed 
pages 
pages 

With regard to the language, all the elements marked above were available or fiimished to this Authority in the language in 
which the international application was filed, unless otherwise indicated under this item. 
These elements were available or fiimished to this Authority in the following language which is: 
I [ the language of a translation fiimished for the purposes of international search (under Rule 23. 1(b)). 

I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 
and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 
I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I fiimished subsequently to this Authority in written form. 

I I fiimished subsequently to this Authority in conputer readable form. 

I I The statement that the subsequently fiimished written sequence listing does not go beyond the disclosure in the 
international application as filed has been fiimished. 

I I The statement that the information recorded in con^)uter readable form is identical to the written sequence listing has 
been fiimished 

I [ The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig. 

I I This report has been established as if (some of) the amendments had not been made, since they have been considered to 
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Inventive step (IS) 


Claims 
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Claims 
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Citations and explanations (Rule 70.7) 



The invention is a sampled grating structure having a chirped sampling period and a dispersion characteristic 
which is substantially proportional to the inverse of a non-linear dispersion function over a selected 
wavelength range (claims 1-3, 6); as well as compensating for non-linear group delay dispersion in an optical 
signal utilising a sampled grating having a chirped sampling period (claim 7); and compensating for dispersion 
of a narrow band optical signal filtered from an input broadband signal using a square reflection band filter 
and also utilising a sampled grating having a chirped sampling period (claims 4, 5, 8). 



While the closest cited art, US 5699378 and WO 96/24079, each disclose a sampled grating structure having a 
chirped sampling period, they do not disclose the combination of features being claimed. 



Therefore the claims meet the requirements of Article 33(2)-(4). 
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